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001
Nitrogen Transformation in Low pH Soils for Cranberry
Tery! R. Roper* and Armand R. Krueger, Dept. of Horticutture, University of Wis-
consin-Madison, Madison, Wl 53706

Cranberry plants exclusively utilize ammonium forms of nitrogen. Nitrifica-
tion of applied ammonium and subsequent Ieaching through sandy soils is a
potential problem for growers. Peat, sand, and striped soils were collected in
cranberry beds in central Wisconsin and soil pH was adjusted to 3.5, 4.5, or 5.5.
Twenty-five grams of dry soil was placed in flasks and half the flasks were steril-
ized. Distilled water was added to half of the samples, and the other half received
'SN-labeled ammonium. Flasks were incubated at 20°C for up to 70 days. Striped
soils showed no nitrification at pH 3.5 or 4.5 during the 70 day incubation. At pH
5.5, nitrification began at 20 days and was almost complete at 70 days. Nitrifica-
tion did not occur at any pH in sandy soils. This research suggests that ammo-
nium fertilizer applied to cranberry is likely taken up before nitrification would
oceur.
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002
Living Mulch for Strawberry Production Fields
C.L. Gupton*; USDA-ARS, Small Fruit Research Station, P.0. Box 287, Poplarville,
MS 39470

Annual ryegrass (Lolium muitifiorum), which grows prolifically during the
strawberry production season in the Gulf South, has the potential to serve as a
living mulch it its growth is controlled. Sublethal dosages of Embark, a plant
growth regulator, and the herbicides Poast and Rely were determined on ryegrass.
Growth retardation was rated from 0 = none to 6 = dead. [n 1993, all Poast dos-
ages (1/8X — 1X, where X = 8 mleL-") were lethal. Embark regulated ryegrass
growth, but its study was discontinued because of the unlikelihood that it could
be labeled for use on strawberries. Results of the 1994 study suggested that prime
oil in the spray may cause an inordinate amount of vegetative browning. In 1995,
three levels of oil (1/256X, 1/64X, and 1/32X, where X =8 misL~") were used with
each of four levels of Poast (0, 1/32, 1/64, and 1/128X). Increased levels of oil
generally caused increased browning at each level of Poast, but no browning
occurred where oil only was applied in the spray. In contrast to results in 1995,
oil at 1/32X with no Poast caused considerable browning (score = 3.25)in 1996.
The most desirable control (score = 2.75) was accomplished by a spray contain-
ing 1/128X Poast and 1/64X oil. The most desirable control by Rely (score =
3.25) was accomplished by 1/64 and 1/32X sprays. Rely is not {abeled for straw-
berries although it is labeled for other fruit crops. Chemical names used: 2-[1-
(ethoxylmino)buty1]-5-[2-(ethylthio)propy1 }-3-hydroxy-2-cyclohexen-1-one
(Poast); Paraffin Base Petroleum Qil + polyol Fatty acid Esters (Prime oil); N-
[2,4dimethyl-5-{{(trifluoromethyl)-sulfonyJamino]phenyl] acetamide (Embark);
ammonium-DI-homoalanin-4-yl-(methyl) phosphinate (Rely).

003
Root Distribution of ‘Gulfcoast’ Southern Highbush Blueberry
J.M. Spiers*; USDA-ARS, Small Fruit Research Station, P.0. Box 287, Poplarville,
MS 39470

Afield study was conducted to evaluate individual and collective influences
of three soil moisture-supplementing practices (irrigation, incorporated peatmoss,
and mulching) on root system development in ‘Gulfcoast’ southern highbush blue-
berries. Root growth was least in plants not mulched and greatest in plants re-
ceiving all three supplements. Ranking of individual treatments on root dry weight
production was mulch > incorporaled peatmoss = irrigation. Mulching resulted
in uniform root distribution from the plant crown outward and in root growth
concentrated in the upper 15 cm of soil. Other practices (peatmoss > irrigation)
tended to concentrate the root system near the crown areaand resulted (peatmoss
= ifrigation) in greater root depth. Soil moisture appeared to be the major factor
influencing root distribution.

004
Ice-nucleation-active (INA) Bacteria: A Detriment to Strawberry
Flower Survival during Low-temperature Exposure
Michele R, Warmuna*! and James T. Englist?; 'Dept. of Horticulture and 2Dept.
of Plant Pathology, Univ. of Missouri, Columbia, MO 65211

Experiments were conducted to determine the temperatures at which different
densities of INA bacteria incite ice crystallization on ‘Totem’ strawberry flowers
and to determine if there is a relationship between densities of INA bacteria on
strawberry flowers and floral injury. Primary flowers were inoculated with
Pseudomonas syringaeat 10° cells/m! buffer, incubated at 25°C day/10°C night
and 100% RH for 48 h, and exposed to —2.0°C. No ice nucleation occurred on
these inoculated flowers and all of the flowers survived. However, when inocu-
Iated flowers were subjected to lower temperatures, ice nucleation occurred at —
9.2°C and few of the flowers survived. In contrast, ice crystals formed on the
surface of most non-inoculated flowers at —2.8°C and 21% of the flowers sur-
vived exposure to -3.5°C. When INA bacterial densities were =105 colony form-
ing units/g dry wt, floral injury occurred at a warmer temperature than to flowers
that had lower bacterial densities.

005
Study of the Regular and High Application of Water with Drip
Irrigation and Its Effect in the Floral Buds of ‘Thompson Seed-

less’ Grapes

Addn Fimbres Fontes™, Raul Leonel Grijalva Contreras, Manue! de Jesus
Valenzuela Ruiz, and Gerardo Matinez Diaz, Apartado Postal No. 125, Caborca,
Son. Mexico 83600

428

The region of Caborca is actually the largest grape-growing area in Mexico,
with 14,000 ha. The main problem in this zone is the lack of water, and it is
important to use this resource rationally. During 1930 and 1991, a drip irrigation
experiment in ‘Thompson Seedless’ table grapes was conducted. The four treat-
ments were 120%, 166%, 206%, and 250% of the evaporation from a evapora-
tion pan type A. The crop coefficients (K_) applied were 7.5%, 15%, 52.5%, and
80% from the beginning of budding until 1 week after harvest, and 7.5% after
harvest (postharvest). The results indicated that the best treatments were 120%
(105 cm of total water applied) and 166%, with no reduction in the floral buds
(5.4 per cane for 120); however, 206% and 250% (202 cm of total water applied)
got the lowest number of floral buds (0.90 per cane) for the following year, and,
because of that, the lowest clusters per cane.

006
Dry Mass and Nitrogen Distribution in Papaya Seedlings in
Response to Varied Fertilization of Divided Root Systems
Thomas E. Marler and Haluk M. Discekici, College of Agriculture & Life Sci-
ences, Univ. of Guam, Mangilao, GU 96923

"Known You 1’ papaya seedlings were grown in split-root containers and fer-
tilizer was apptied to one (1/2) or two (2/2) halves of the root system to determine
the influence on transport of assimilates from canopy to roots and transport of
nitrogen from fertilized roots to non-fertilized roots and canopy. Following 6 weeks
of growth, the plants were bare-rooted and the root system halves and canopy
were dried to constant mass at 70°C. Tissue was then analyzed for total nitrogen
content. Fertilization increased root mass more than 250% and total plant mass
300% compared with control ptants, which received no fertilization during the 6
weeks. Total root or plant mass did not differ between the 1/2 and 2/2 plants.
Rools were evenly distributed between the two halves for 2/2 plants, but the fertil-
ized half in the 1/2 plants accounted for 60% of the total root mass. Nitrogen
content of roots and canopy were increased by fertilization. Nitrogen content of
the non-fertilized roots of 1/2 plants was not different from that of the fertilized
roots. These results indicate that fertilizing a portion of the papaya root system
increased the sink activity of that portion and that the absorbed nitrogen from that
portion s efficiently transported throughout the plant.
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007
Watermelon Weed Control: Current and Future Possibilities
Warren Roberts*, Jim Shrefler, Jim Duthie, Jonathan Edelson, and Wes Watkins,
Agricultural Research and Extension Center, Oklahoma State Univ., Box 128, Lane,
OK 74555

Watermelon is the major fresh-market vegetable grown in Oklahoma, but grow-
ers have few labeled herbicides from which to choose. Grower surveys in Okla-
homa have identified weed control as the major production problem facing water-
melon producers. In 1995 and 1996, various mechanical and chemical weed con-
trol strategies have been explored. ‘Allsweet watermelons were grown with vari-
ous combinations of labeled and unlabeled herbicides, as well as mechanical
control treatments. Treatments included bensulide, clomazone, DGPA, gthalfluralin,
glyphosate, halosulfuron, napropamide, naptalam, paraquat, pendimethalin
sethoxydim, and trifluralin. Certain chemicals were used in combination. Paraquat
and glyphosate were used as wipe-on materials. Glyphosate and paraquat could
not be applied until weeds were taller than the watermelon foliage, causing seri-
ous weed competition. In general, superior results were obtained from hand-
weeded plots, trifluralin, and DCPA. Halosulfuron gave superior control of broa-
dleaf weeds, but had a negligible effect on grasses. Napropamide gave good con-
trol of grasses and broadleaf weeds other than solanaceous weeds. No chemical,
when used alone, gave satisfactory control throughout the growing season. Early
cultivation, followed by chemical application at layby, appears to be one of the
better treatments.
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fered among isolates; control plants were non-mycorrhizal. Leaf P concentration
was in the optimal range for all plants; however, plants colonized by Glomus
mosseaesolate 51C had higher leaf P concentration than non-mycorrhizal plants.
Plants colonized by Glomus AZ112 had higher leaf P concentration than alf other
plants. All plants had similar canopy leaf area, shoot length, and shoot dry mass.
Plants colonized with AM fungi, except Glomus mosseag|solate 51C, had longer
root length and greater root dry mass than non-mycorrhizal plants. All mycor-
thizal plants had lower shoot:root dry mass and leaf area:root length ratios than
non-mycorrhizal plants. Our results showed that under optimal P nutrition and
well-watered conditions, AM fungal isolates differentially altered the morphology
of citrus plants by stimulating root growth.

098
Gas Exchange and Growth of Selected Transplanted and Non-
transplanted Landscape Tree Species
D. Thayne Montague*, Roger Kjelgren, and Larry Rupp; Dept. of Piants, Soils,
and Biometeorology, Utah State Univ., Logan UT 84322

Gas exchange and growth of transplanted and non-transplanted Acer
platanoides ‘Schwedleri’ and Tilia cordata ‘Greenspire’ trees were investigated.
This study was conducted on trees planted in 1991 in a field nursery near Logan,
Utah. In Spring 1995, three trees of each species were moved with a tree spade to
a new location within the nursery and three non-transplanted trees were selected
as controls. To simulate landscape conditions, all trees were watered at the time
of planting and once per week during the growing season. Pre-dawn waler poten-
tial, dawn-to-dusk stomatal conductance, mid-day photosynthesis, and growth
data were collected over a 2-year period. Transplanted trees of each species were
under more water stress (indicated by more negative pre-dawn water potential)
than non-transplanted trees. However, pre-dawn water potential of transplanted
A. plaianoides recovered to near non-transplanted levels, while transplanted 7.
cordata did not. Dawn-to-dusk studies in 1995 and 1996 showed that stomatal
conductance was lower throughout the day in transplanted trees. Once again,
transplanted A. platanoides recovered to near non-transplanted levels, while trans-
planted T. cordaladid not. A similar trend for mid-day photosynthesis was found
for both species in 1995 and 1996. Transplanted trees of each species had less
stem area increase, shoot elongation, and total leaf area than non-transplanted
trees for each year. These data indicate that transplanted A. platanoides can re-
cover to near non-transplant pre-dawn water potential and gas exchange levels
earlier, and therefore establish faster, than transplanted 7. cordata. However, after
2 years neither transplanted tree species were able to fully recover to non-trans-
planted growth rates.

099
Do Rhizobia Infect Roots of American Yellowwood and Japa-
nese Pagodatree?
Carol M. Foster123, William R. Graves'2, and Harry T. Horner'3; interdepart-
menta! Plant Physiology Program, 2Dept. of Horticulture, 3Dept. of Botany, lowa
State Univ., Ames, IA 50011

Knowing whether leguminous trees have the potential to nodufate after infec-
tion by rhizobial bacteria is important for managing nitrogen (N) applications
during tree production and for culture in the landscape. Although 98% of studied
species in the Papilionoideae nodulate, the nodulation status of two tree species
in this subfamily is uncertain. Cladrastis kentukea (Dum.-Cours.) Rudd (Ameri-
can yellowwoaod) did not form nodules during inoculation studies in 1939 and
1992. Nodules were observed on mature Sophora japonica L. (Japanese
pagodatree) in Japan and Hawaii in the 1940s, but compatible rhizobia reportedly
isolated in Japan are no longer held in bacterial collections. Our objective was to
verify further that American yellowwood does not nodulate and to confirm reports
that Japanese pagodatree does nodulate. Rhizobia that infect many plant hosts,
soil samples and rhizobial isolates from other Sophora spp., and soil samples
from mature American yellowwood and Japanese pagodatree were used to inocu-
late 5-day-old seedlings of American yellowwood, Japanese pagodatree, and
control species. Soil from indigenous and introduced trees in the continental
United States, Hawaii, Japan, and China was used. Incculated and uninoculated
plants were grown for 7 weeks in sterile Leonard jars or clay pots containing
perlite and irrigated with sterile, N-free Hoagland's sclution. No inoculation treat-
ment elicited nodulation of American yellowwood or Japanese pagodatree. Our
results provide additional evidence that American yellowwood lacks that capacity
to nodulate and cast further doubt on nodulation of Japanese pagodatree.

100
Growth of Turfgrasses under Different Levels of Shading
Guofan Liv and Kent D. Kobayashi*, Dept. of Horticulture, Univ. of Hawaii at
Manoa, Honolulu, HI 96822

Turfgrass is grown under a wide range of environmental conditions, espe-
cially light conditions. In residential and commercial applications, selecting the
appropriate turfgrass depends, in part, upon its performance under differing light
conditions. This study was conducted to determine the growth habits of four
turfgrasses under different shade treatments. ‘Common Bermuda', ‘Tif dwarf Ber-
muda’, ‘Seashore Paspalum’, and ‘Z-3' were grown outdoors in pots. Z-3' is an
attractive new variety of turfgrass for residential lawns. Benches were covered
with shade cloth to provide different shade conditions (0%, 30%, and 50% shad-
ing). Clippings were taken every 2 weeks and dried to determine growth. Turfgrass
growlh under the three shade treatments were significantly different. In the 0%
and 30% shade treatments, ‘Common Bermuda' and ‘Seashore Paspalum' had
similar growth with their dry weights being greater than that of ‘Tif dwarf Ber-
muda' and ‘Z-3'. Under 50% shade, ‘Seashore Paspalum’ grew significantly greater
than the other turfgrasses. ‘Common Bermuda' grew significantly less under 50%
shade than under 0% and 30% shade. ‘Common Bermuda' does well on golf
courses because of its fast growth and attractiveness. With its vigerous growth
and shade tolerance, ‘Seashore Paspalum’ can be used for residential lawns. ‘Z-3'
turfgrass, a refatively new variety for residential lawns, shows slow growth but is
desirable because of its tolerance to different shade conditions.
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101
Growth Response of Marigolds (7agetes erecta ‘Hybrid Gold’)
in Mulched Landscape Plantings
R.A. Mirabello*, A.E. Einert, and G.L. Klingaman, Dept. of Horticulture, Univ. of
Arkansas, Fayetteville, AR 72701

The effects of a mulch material on nutrient availability remain questionable.
As organic materials decompose, the increased activity of microorganisms im-
mobilizes nutrients (particularly nitrogen) to preform this pracess. The decom-
position of mulch material and the activity of microorganisms may then compete
for nutrients applied to ornamental species in the fandscape. To examing this
question, four widely available mulch materials (pine bark, cypress pulp, pine
straw, and cottonseed hulls) and three fertilizer application methods (granule,
liquid, and time release), which were applied either above or below the mulch,
were established. Beds with and without mulch cover and no fertilization were
established as controls. Marigolds, Tagetes erecta ‘Hybrid Gold', were planted
within the beds. Growth response was found to be greatest in beds with cotton-
seed hulls. Cottonseed hulls are reported to have a high nitrogen content of their
own that may influence less immobilization of nitrogen for decomposition. Beds
using pinebark showed significant reduction in plant growth. Fertilization appli-
cation method also demonstrated significant differences in plant response. The
use of a granule fertilizer produced the greatest growth response although initial
plant loss was observed in beds using this method. The fast release nature of
granule fertilizer and potential toxicity were the suspected reason for this obser-
vation. Growth data indicated plant performance was unaffected by fertilizer place-
ment.

102
Macro- and Micronutrient Levels Associated with Nitrogen and
Sulfur Applications to ‘Freedom Red’ Painsettia
M. Elizabeth Conley and Ellen T. Paparozzi*; Dept. of Horticulture, Univ. of Ne-
braska, Lincoln, NE 68583-0724

In order to understand the effects of reduced nitrogen and sulfur on overall
poinsettia plant growth and development, experiments were run to determine the
relationship, if any, between nitrogen and sulfur applied and other macro- and
micronutrients. Cuttings of ‘Freedom Red’ (Euphorbia pulcherrima Willd. ex
Klotzsch) were grown vegetatively in a peat:perlite:vermiculite mix during the fall
and spring. Three levels of sulfur (0, 12.5, 25 ppm) were applied in combination
with four levels of nitrogen (50, 100, 200, 275 ppm). The experimental design
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after sprays for protein analysis with Near Infrared Reflectance (NIR). Percentage
of flowering and fruit lenght-to-diamater ratio (L/D) were measured in both cuiti-
vars. Number of fruit only in ‘Redspur Delicious’ during “on” and “off" years were
recorded. Spray of nitrogen and sulfur chemicals increased the leaf protein con-
tents up to a certain extent. Leaf protein content was not significantly affected by
spray concentration, time of application, or cuitivars. Foliar application of these
chemicals at different periods reduced flower density, but did not have a signifi-
cant effect on fruit L/D ratio. Foliar sprays increased the number of fruits in ‘Redspur
Delicious’ in the “on” year, but did not affect different freatments during the “off”
year. The sprays after 8, 9, and 10 weeks of full bloom intensified alternate bear-
ing in the following “off” year.

092
Flower and Fruit Load Influence Blueberry Plant Development
and CO, Exchange Rate
B.E. Maust*, J.G. Williamson, and R.L. Darnelt, Horticultural Sciences Dept., Univ.
of Florida, Gainesville, FL 32611

Two southern highbush blueberry cultivars, ‘Sharpblug’ and ‘Misty', were used
to investigate the influence of varying flower bud density and fruit load on vegetative
development, whole-plant canopy CO, exchange rate (CER), and leaf CER. Plants
were grown in pots and flower buds were removed so that initial flower bud density
(flower bud number/total cane length) on a whole-plant basis ranged from 0.05-
0.35 flower buds/cm. Vegetative budbreak number, leaf area, and leaf area:fruit ratio
decreased with increasing flower bud density. In ‘Sharpblug’, whole-plant canopy
CER measured at fruit ripening decreased with increasing flower and fruit load and
decreasing leaf area:fruit ratio, while leaf CER increased with increasing fruit load
and decreasing leaf area:fruit ratio. In ‘Misty', whole-plant canopy CER measured 4
weeks after full bloom decreased with increasing flower and fruit load, but whole-
plant canopy and leaf CER at fruit ripening were similar among the different fruit
loads. Average fruit fresh and dry weights increased and the fruit development pe-
riod decreased with increased lIeaf area:fruit ratio in both cultivars. These data sug-
gest that carbohydrate source limitations from reduced leaf area development and
whole-plant canopy CER lead to decreased fruit fresh and dry weights and delayed
ripening in some southern highbush blueberry cultivars.

093
Growth Dynamics of ‘Packham’s Triumph’ Pear Fruits
Patricial. Garriz*, Hugo L. Alvarez, and Graciefa M. Colavita; Facultad de Ciencias
Agrarias, Universidad Nacional del Comahue, c.c. 85, 8303 R. N., Argentina
The objective of this work was to predict ‘Packham’s Triumph' (Pyrus communis
L.) fruit growth as a function of time using an empirical mathematical model. A
mature crop was studied at the Experimental Farm of the Comahue National Univ.,
Rio Negro, Argentina, during the 1992-93, 199394, and 199495 growing sea-
sons. Trees were selected at random and fruits were collected at weekly intervals.
The range of sampling dates was 27 and 178 days after full bloom (DFB). Fresh
fruit mass (FM) was measured using an electronic scale (n = 1169). Fruit num-
ber/trunk cross-sectional area was also determined; cultural practices were per-
formed according to the local standard program. Equations were developed with
SYSTAT procedure. Results showed that the following logistic model provided
the most satifactory fit to the pooled data, as compared to the power and linear
models: FM ()= 316.081/(1+ ¢45.030-0.039 DFB) A%=0.84 P < 0.001. The
accuracy of predictions was tested on an independent crop in the 1995-96 grow-
ing season. According to the values of the statistical F test, no significant differ-
ences (Pr0.05) were detected between the mean squared deviations of the ob-
served and the estimated values, suggesting that, overall, the model works well. It
can provide growers with a means of determining adequate fruit mass at harvest,
considering that unless a certain minimum size is obtained, the fruit will be given
a lower grade and price.

094 :
Sugar Metabolism and Relative Enzyme Activities during Fruit
Development and Ripening of Papaya
Lili Zhou* and Robert E. Paull, Depts. of Horticulture and Plant Molecular Physi-
ology, Univ. of Hawaii at Manoa, Honolulu, HI 96822

This study examined the relationship between the activity of fruit enzymes
involved in metabolizing sucrose and sugar accumulation during fruit develop-
ment, to clarify the role of these key enzymes in sugar accumulation in papaya
fruit, Papaya fruit (Carica papaya L. cv. Sunset) were harvested from 14 to 140
days after anthesis (DAA). Fruit dry matter persent, total soluble solids (TSS),
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and sugar composition and the activity of enzymes: sucrose phosphate synthetase
{SPS), sucrose synthetase (SS), and acid invertase were measured. ‘Sunset' pa-
paya matured 140 days after anthesis during the Hawaii summer season and in
about 180 days in cool season on the same plant. Fruit flesh dry matter persent,
TSS, and total sugar did not significantly increase until 30 days before harvest.
Sucrose synthetase was very high 2 weeks post-anthesis, then decreased to less
than one-third in 42 to 56 DAA, then remained relatively low during the rest of
fruit development. Seven to 14 days before fruit maturation, SS increased about
30% at the same time as sucrose accumulation in the fruit. Acid invertase activily
was very low in the young fruit and increased more than 10-fold 42 to 14 days
before maturation. SPS activity remained very low throughout the fruit develop-
ment and was about 40% higher in mature-green fruit. The potential roles of
invertase and sucrose synthetase in sugar accumulation wilf be discussed.

095
Reproductive Development in Evergreen vs. Deciduous Blue-
berry Production System
Peter A.W. Swain™ and Rebecca L. Darnelf, Horticultural Sciences Dept. Univ. of
Florida, PO Box 110690, Gainesville, FL 32611

Two cultivars of southern highbush blueberry (Vaceinium corymbosum in-
terspecific hybrid) were grown in containers under the traditional deciduous pro-
duction system, or the dormancy-avoiding evergreen production system. In the
dormancy-avoiding system, plants are maintained evergreen and do not enter
dormancy in the winter. This alleviates the chilling requirement, thus extending
the potential growing area of blueberries into subtropical regions. Plants in the
evergreen production system were maintained in active growth through weekly or
biweekly N fertilization (=21-23 g N/ plant per year). Keeping foliage through the
year lengthens the duration of the photosynthetic season of the plant and is hy-
pothesized to improve the carbohydrate (CHO) status of the evergreen plants.
This, in turn, may decrease source limitations to reproductive development and
potentially increase fruit number and/or size. In both cultivars, the evergreen pro-
duction system advanced the time of anthesis by 3 to 4 weeks compared to the
deciduous production system. Plants in the evergreen system initiated 10% to
25% more flower buds than plants in the deciduous system, depending on culti-
var. Average leaf area, leaf fresh weight, total above-ground fresh weight, bud
densily, and cane length were greater in the evergreen plants than deciduous. The
evergreen production system increased plant fresh weight and flower bud num-
ber compared to the deciduous system, and may ultimately increase yield.

096
‘Himrod’ Grape Responses to Rowcover Microclimate
Dawn M. Gatherum*', J.L. Andersor?, S.D. Seeley?, and J.L. Frisby?;, Botany
Dept., Weber State Univ., Ogden, UT 84408-2504; 2Utah State Univ., Logan, UT
84322

Rowcovers were placed over ‘Himrod' grapes during the 1992 and 1993 grow-
ing seasons to test the feasibility of manipulating the microclimate temperature
sufficiently to bring the covered grapes into full bloom and harvest earlier. The
rowcovers were removed from the grapes after fruit set each year. In 1992, the
covered grapes bloomed 18 May, 6 days earlier than the open blocks. In 1993,
full bloom in the covered grapes occurred on 29 May, 9 days earlier than the
controls. However, the advanced bloom of the covered grapes did not result in
the expected earlier maturity when compared to the uncovered grapes. Covered
grapes did attain a soluble solids maturity index of 18 two to three days earlier
than uncovered grapes.

097
Arbuscular Mycorrhizal (AM) Fungal Isolates Differentially Al-
tered Morphology of Young ‘Volkamer' Lemon Plants under
Well-watered Conditions
Matthew W. Fidelibus™, Chris A. Martin, and Jean C. Stulz, Dept. of Botany, Ari-
zona State Univ., P.0. Box 871601, Tempe, AZ 85287-1601

Four AM fungal isolates (Glomus sp.) were screened for effects on growth of
‘Volkamer' lemon (Citrus volkameriana Ten. and Pasq.) under well-watered con-
ditions. Plants were inoculated with an isolate of AM fungi, or non-inoculated.
Non-mycorrhizal plants received more phosphorus (P) fertilizer than mycorrhizal
plants because mycorrhizae enhance P uptake. Mycorrhizal and non-mycorrhizal
plants were grown in 8-liter containers for 3 months in a glasshouse. Plants were
then harvested, and root length colonized by mycorrhizal fungi, leaf P concentra-
tion, and plant growth were determined. Root length colonized by AM fungi dif-
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